The differential scanning calorimeter reveals some information about the lowtemperature characteristics of yeasts and bacteria with regard to the physical state of the cellular water. The features of sub-zero thawing thermograms thus obtained depend on the species of micro-organisms used (1) and their fine structure varies with the culture age of the specimen (2)). The thermogram of Saccharomyces cerevisiae gave a characteristic response below its melting temperature, which might be attributed to the glass-transition and recrystallization of that part of the cellular water which remained in a vitrified state while the specimen was being rapidly frozen prior to the thawing period (1, 3, 4).
The differential scanning calorimeter reveals some information about the lowtemperature characteristics of yeasts and bacteria with regard to the physical state of the cellular water. The features of sub-zero thawing thermograms thus obtained depend on the species of micro-organisms used (1) and their fine structure varies with the culture age of the specimen (2)). The thermogram of Saccharomyces cerevisiae gave a characteristic response below its melting temperature, which might be attributed to the glass-transition and recrystallization of that part of the cellular water which remained in a vitrified state while the specimen was being rapidly frozen prior to the thawing period (1, 3, 4) .
Neither bulk water nor homogeneous solutions are known to show such response in a relevant temperature range. Hence, the part of the cellular water that gives rise to the glass-transition and recrystallization mentioned above seems to exist either in a somewhat different physical state or in a different molecular environment from that of bulk water. No information is available at present about the site and status of the cellular water that gives the characteristic response. In this connection, the authors carried out similar thermometric experiments using some model systems that are composed of an organic component and water in the form of a mesomorphic or gel phase.
The specimens used were agar gel containing 75 % water, potassium oleatewater mixture (7: 3), and cetyl alcohol containing 5 % water. The potassium oleate-water system makes a lyotropic liquid crystalline in the range of 30% to 60 water content, while a small amount of water in cetyl alcohol seems to be incorporated in a solid-like state at room temperature (5).
Twenty milligrams of each specimen was transferred to aluminium measuring pans, rapidly frozen by immersion into boiling liquid nitrogen, and rewarmed at a constant rate to take the thawing thermograms by the use of a low-temperature differential scanning calorimeter. The average freezing rate was estimated as 10°/sec and the constant thawing rate was 5°/min.
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Three thermograms for these model systems are shown in Figs. 1, 2 , and 3.
The thermogram in Fig. 4 is that of S. cerevisiae given for the sake of comparison.
The agar gel and oleate-water mixture show similar patterns of glass transition and recrystallization at different temperatures in the sub-zero range. Fig. 1 
